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odurtuanr,Horo onnoHeHTa Ha.qllccepraulroHHyrc pa6ory Poroaa Alercangpa

Cepreear.rva <<Pa:pa6orrca rexuo.lorHrr H3roroB.lreHrrt cop6qnouxoro reHeparopa

rexneqlls- 99M Ha ocHoBe ar(TrrBauno"goro 
'oMo>>, DpeAcraBJreH]rylo Ha co]Icra]rte

yleuoft creneun raHAI'IAara rexl qecKlrx HayK no cfleqlraJlbHocrl4: 05 '17 02 -

Texuonorul pegrux, pacce.f,HHblx Il pa.{uoaKTuBHbx 3JIeMeHroB'

B uacro.tqee BpeMJI B Poccull l't e uupe 6olee 80 o4 '4lrarHocru'lecxux

r,rccfieaoBaHr.ri B KapaHonorl l, oHKoJIorlIl], HeBpoJIorI4 r'I I'r ap]Tr4x o6lacux Me'4HIII'IHbI

npoBoar.rrcq c ucrroJrb3oBaHucM paAI'IoHyKIIrAa rexnequfi-991r ('n'T") - AoqepHero

npogyrra p--pacnaga uonlr6gena-99 (eeMo;. 4,rr nonyreHl'It npenaparoB Hu o",to"" 
tt'T"

B M9ALTqI,IHcKLIX yqpexleHl.Itx uclloJlb3yltlrc.{ ycrpofrcrBa, Ha3bIBaeMBIe reHeparopaMl'I

rexneuzs-99v, I4 r'Iarrle Bcero - reneparopr,r cop6quoHHoro rI'I a. ,{nx ux <<:aprgru>, rar<

npaBr.rro, npr.rMeHterc.s 
eeMo Bnconoii yAer;Hofi aKrIrBHocrI'l (6onee 1000 Ku/r),

sHAelseMni ll: npoAyKroB gerenur ypaua-235 (asrxo4 B peaKlrr{u 4eneuur' 6'1 Vo) B

Poccfilr BbnycK reHeparopoB rro raKofi texuo:totlru ocy lecrBnterct B fHU P(D HI'IOXI4

uu. JL.fl. Kapnona, OcnosHofi HeAocraroK er:ofi texuolorult, o6pasonanue 6olruroro

KOJIItqeCTBa AOJI|OXHByITIT4X pa4IOHyKJrI.IAOB, It, COOTBeTCTBeHHO, oonr'utoro KoJrIrqecTBa

paAr,roaKTLIBHEx orxoAos, Tpe6yroqux noc;re4yrorqei nepepaOortua u yrltnla3ar\!At.

Arr,repnarltauax MaJloorxoaHarl TexHoJlofu.f, H3foroBJIeHItt reHeparopoB Texuelrnt-

99u, ocnoaanxax Ha lrcnoJlb3oBaHl,ur aKTIrBauItoHHofo 
99Mo, no:ryueHHofo rryTeM

o6rryvenu.n uefirponauu o6oraqenxoro uoln6,4ena-98, paspa6orana n r. ToMcxe na 6ase

DeaKroDa I{PT TITy. Ocnonnrre npo6:reul 3,{ecb cBt3aHbI c orHocl4rerbHo HI.r3Koi

y,qenr,Hofi aKrrrBHocrLrc napa6arnaaeuoro 
"Mo 

18-10 Kra/r), uro rpe6yer rneceunr a

KoJroHKy reHeparopa 6onhfirofi lraccr'r o6.ryreunoro uolra6.4eua fi npI'IBoAIlT K

yBeJrHrreHI.rIo pa3MepoB reueparopnoi KolIoHKrr. Bcre4cmue SToro yBerllqlrBaErc{

(pacnnpxercx no o6leruy) npoQulr s:tozpoBaHl'It reneparopa I4, coorBercrBeHHo,

cttnNaelcg o6reuuat aKTI.IBHocrL lrperapara.

B 4uccepraquonuofi pa6ore Poroga A C. npoBeaeHri I'IccJIe,4oBaHIr.f, u pa3pa6oraHa

TexrroJlorut, o6ecneqlrsaloqa.f, Bo3MoxHocrl' r{3foroBJreHl'It BI,ICOKOAKTT4 BHbD(

reHeparopoB rexHelrus-99M l-tg aKTrrBaIIr'IoHHoro 
99Mo, raltetoullrx nocro.sHHo grrcortlft

uor*oA 
n"T" a smoar (85-90 o/o)' flo.qo6HHe 3a1allu B Poccuu u sa py6exou ne



pellliuficb, r{To foBopr'u o6 arryalrnocrlr I'IccJre'qoBaHr{ft I4x perueuue no3BoJ]I'IT BI'IBecrIt

nporr3Bo.qcrBo reHeparopoB rexneqlu-99u na 6o:ree ero:rorrqnufi lporeur' flpu:rou

cyuecTBeHHo clf^tl3uTcfl u cToI'IMocTB reHepaTopoB 3a cqeT orcyTcTBI'It 3aTpaT, CBf,3aHH6IX

c nepepa6orttofi u :axopoHeHr,IeM orxo.qoB.

OcnosHa.{ cJloxHocrl peuraelvroft 3ana'ri:,z, cBasana c npo6nelrauu rrpoBe,4eHlrq

ycrofivmofi agcop6qlu.r uo:ru64eua Ha rloBepxHocrl'I oKcl{,qa aJIroMrrHI'lt nocre ero

HaHeceHHt Ha cop6ern rryreu npoaegenuu <o6parnofi) 3ap.f,AKH KoJIoHKI.I cHlsy-BBepx' u

sroi qemro r pa6ore 6u:rt npone4eHLl I,IccJIeAoBaHut no IBfIeHI4Io caoficre cop6enron,

nporxearn[x pa3rur{H}4o npe4cop6qnourryro noAroroBxy rD/reM I{x rucnotroi

arTr.rBarlufin, H:yveno nnn.rnue Ha BenlrqLrry aacop6glz'u uottu6aena ero KoHIIeHTpaquu ri

o6qero rcolr,rqecrsa rorur4orn6aaroB B I'Icxo,{Hbx pacrBopax, ucnon*yeM;Ix AJII

3aprAKr.r leHeparopHblx KoJIoHoK. Orpa6oranrr ycnoBlu npoBeAeHl'rr rexHororzqecKofr

npoM;rBKH KoJroHoK nocJle nx 3apfrAKr4, npeaorBpauanufie no[a.4aHl4e uolu6gena-99 s

e:rroaru. ,{oxa:auo, qro o6rquft ypoBeHb [orepb uolu6Aesa Ha c'taE.rrn npoBeaeH]u

3apr,qKrr He npeBLllraer 0,I %o or ero o6rqefi a4cop6lrpyeuofi uaccu. OnpeAelern

noKa3areJrr{ paanoxlrMlrqecKoll vucroruI (PXII) npenaparoB Harpl'rlt neprexHerara,"'Tc,

rroJrytraeMbx B ycJroBrnx upoBe,qegut aAcop6quu pa3JIIrqHbIx uacc uolu6geua.

,{ora:ano, qro PX9 npenaparoB coorBercrByer HopMe Ir HaxoAI'ITcx na ypozue >}9 %6

flo:ryreunrrfi 3ilrcar reHeparopon (pacraop Harput neprexHerara,nn'Tc;

IIOKa3aTeJIgM KaqeCTBa y,4oBJIeTBOpteT HOpMaTI'rBHBIM

ycrar{oBJreHHoro cpoKa ro.qHocrl'I. Texnrrecrne uc t rranug,

naprr4r,r I{3roroBJIeHHbIx reHeparopon rexneqlu-99u, noxala:ru :QQerrraanocrl

paspa6orauuoft rexHoJlo rlr I4 npuroAHocrb ant npaKTltqecKoro I4cnoJIL3oBaHI.l.{.

Hayvuar rronu:xa pa6orrr cocrolrr B ToM, qro B Het BnepBhre HccJIe'4oBaHBI

3aKoHoMepHocrrl pacnpeaoneHtzn MoJrlt6geua n ro:ronre cop6quounoro reueparopa 
99'Tc

B 3aBr.rcr,rMocrr.r or HarrpaBreHl{t npoBeaeHull ee GapsAKI,I) pacrBopoM non'tuoru64ara

uarpu.r (IIMH). IIoKa3aHo, tITo rexHoJlorlu{ noaaqli pacrBopa nMH'rep$ KoroHKy

cHr-r3y-BBepx croco6crayer KoMnaKTHoMy u npor{HoMy pacnpeaeJleHll ro 6o:ree 80 oZ

a4cop6upolannoro uo:rIa6aega Ha Bbrxo,qe I,t: KoJroHKIr, qro no3Bo[.{er cor(parl'ITb ee

pa3MepH H, coorBercrBeHHo, yMeH;[tl.trb ra6apnm caMoro reHeparopa

rpe6oranuru

HAnpoBe.{eHHEIe

IIO BCEM

TeqeHlle

o[6rrHoi



3rcnepnuenrarr'no IIoKa3aHo, rrro altt u3roroB:IeHr4t Ir3

reHeDaropoB c BbIclIrr4M r Poccl'tll HoMHHaloM aKTIIBI{ocrI'I

aKTUBaUUOHHOfO

19 fFr, uoryr

,,MO

6mr

BnepBI'Ie YCTaHOBIeHO' 
qTo

(3aprxeHH6rx) uo:ru6geuou

BeJIHTII{Ha 3JIIoaqI{oHHofo uot*oaa 
"'Tc

B Ha[paBJreHI,I[ CHLl3y-BBepX, Haxo.4liTc{ Ha

rrcnoJIb3oBaHLI KoJIoHKrr c aucorofi clor cop6esra 45 uu I4 AI4aMerpoM 13 uu' Aaropou

o/o He sasucuuo or aKTI.IBHocrI'I reHeparopa. llpu srort'r rpe6yeuuft o6leM srloeHta 7 Mn

6rtr,rgrco coorgerc'rnyer o6teuy Ir3oroHl{qecKoro pacrBopa uarplur xlop44a (5 Iu:r),

I4cnoJlb3yeMoro aJIr n"r.4elenul 
nn'Tc H3 reHeparopoB, H3roroBJIeHHrix no <<ocKo'to'{Hofi')

TexHoJrofnu. flpuopurernoe 3HaqeHlre rloJryrreHHblx pe3yJII'TaroB rloATBepx.4aerct

su,qaqei nareHra P(D na ltso6perenue.

parcruvecmoe 3naqex[e pa6orrr cocrour B ToM' trro npe,4roxeHHble B Het

TexHoJlofnqecKl{e nplleMbl I43roroBJIeHur cop6quounrrx reHeparopoB I'I3 aKTuBaq}IoHHoro

cbrpL.f,, MoryT 6sIru npuueneuu ant co3aaHut noao6nrrx npolt3Bo.{crB Ha Ap}rHX

cpeAHenoToqHI'D( I'ICCJIe.qOBaTeJIbCKI'[X ,IIepHLIX peaKTOpaX, AOCTaTOqHO I UpOKO

pacnpocrpaHeHHLlx B MI,Ipe. Pesy:Braru xccrenoBaH.ui4 I'Icnoil63yrcTct B fleoHo-

neaafofl4qecKoM rlpoqecce Toucroro noJII'ITexHI'IqecKoro

MarucrepcKofi nporpaulru <Megr.rqr,rncrar tpu:uxa>.

06ocnosauHocrs rl .qocroBepHocrt' BbI,qBI'IraeMbx

HafIHBIx pe3ynbraroB rloATBepxgaerct coBpeMeHHI'IM )?oBHeM rlpl'IMeHterulx n pa6ore

$usuro-xr.rlr.mvecrux Mero.4oB I,IccneaoBaHI.Ir, B3aItMoAoIroJIHtIouI{x Ap)T '4pyra;

IIcIIOJIL3OBaITV eM aTTeCTOBaHHOIO l,t nOBepeHHOrO O6Opy,4OraUZr, o6ecneqr'�rnaloqeto

,qocroBepHocrr nonyqaeMofi unsopruaquu; cxo.4l.lMocrLlo p*yn6TaroB na6oparopnrtx

ucc;reAosaHui c pe3yJIBTaraMI4, rloryIeHHI'IMI'I rpu I.rcflBITaHI'Isx oIrbITHbIx o6pa:qor;

ny6:rmaquxrrru B peqeruhpyeMblx )KypHaJlax; o6cyx4enlteu pe3yJIbTaTOB Ha HaTIHBIX

KOHEepeHqnrx pa3nl-IqHofo ypoBHq.

,4uccepralrfit eKrlo.{aer 4 tllaarr r'r o6teu, AocraroqHblfr ,4r-{ JIofFIHofo Il3JIoxeHuJI

MareprraJra, xopouo IrJrJrrocrpl,tpoBaHa, BEIBo.4lt o6ocHoaaHlt I{ coorBercrBylor

rroJryrreHHlrM p*ynbraraM. coAepNIar 157 ua rltnonucnbrx crpal{uu' 46 pucyuxoa, 23

I,I3 KOJIOHOK,

ypoaxe 85-90

yHr.rBepclrTeTa B paM(ax

Ha 3aulfiTy noJryr{eHHbx

ra6rurqu, 156 6u6nraorparprzqecKux ccblroK u lplrJloxeHrre.



flo reue gzccepraquonnofi pa6oru orry6nuxovauo 28 pa6or, v3 HLrx 17 crarei B

BeAyrrrHX pellemupyeMrx Poccraficnrx ra :apy6exnrx v3naltlfix' 4 naresra PQ u 7

Te3r.rcoB ,{oKJIaAoB u aucryn:rennfi na KoHQepeHllutx }r ceMl-IHapax pa3rl4r.IHoro }?oBH{, B

ToM rrr.rcJre MexnyHapoaHblx. ZMeercs Arcr o BHeApeHIlu. Bce ero cgl4erenbcrByer o

Aocraror{Ho BrlcoKou yponne anpo6au![.] alzccepralr]IoHHoro MareplraJla.

B anrope{epare Al,Iccepraql{ll Ir3noxeHbl ocHoBHbIe noJloxeHut I'I BEIBoaLI'

nogpo6no orpaxeH Brna.q aBTopa B npoBe,qeHHhre ItccJIeAoBaHIlt, orMelleua HoBIBHa Ir

npaKT[qecKat 3HarlllMocrb loJly'IeHHEIx pe3yJl6TaroB, npeacraBJleHo ax o6cyxgegI'te'

3ro no:soffier c.qeJlarb BbIBoa o coorBercrBl4l'I aBTopeQepara co,AepxaHl4lo

,4r.rccepraqr.roHHofi pa6orr'r. Co,qepNaHlre Alrcceprallull I4 aBTopeQepara coorBercrByer

crequaJlbHocrl.I 05.17 .02 - Texnonorus pe,4Kl.lx, paccetHH;Ix u pa.4IroaKTII BHBIx

3JICMEHTOB.

flo glrccepmqnlt uoxno c,4eJlarb cJleAyloque 3aMeqaHI'It:

l.Jlureparypnufi o6:op uecxo;rro nepefpyxeH o6ruupnsru npeacraBfleHl{eM

pa3Jrr{qHbrx reHeparopHblx TexHortofufi nonfreHlrt rexnequr-99u c flpI'IBe,qeHI.IeM cxeM

ycraHoBoK. ,{lr .4orasarerucrsa Heo6xo,qnMocrl'I I'I Bo3MoxHocrlr IrcrIoJIB3oBaHI'It B

reHeparopzx xpovarorpaQuuecKoro rana axrlrBarlv oHHoro 
98Mo(n,1)eeMo, rnolue

aocraroqHo 6ruo paccuorpenbl cyqecrB)'Iorqllx cop6quonnrx Mero,qoB noJIyqeHI'It

rexnequ.r-99u u ronctpyxqufi cop6qr.roHHblx reHeparopoB.

2. B pa6ore roBopr.rrc.s o cHIrxeHuI{ 3JIK}aIlrroHHoro nrrxoaa rexnerluq-99u t't

yxyarxeHHr.r roKa3arerefi KaqecrBa npenaparoB, BI'IAeJI'eMbIX Il3 oaHol4foJlEqarbx

reHeparopoB, 3a cqer Bo3MoxHocru o6pa:onaruu B Itx ((MoKpbIX) KoJroHKax npo,4yKToB

pz.n.uo;n:a3a. C:re.qoeano 6rr

KOHCTpyKUr.rv reHepaTopa

3. B xoucrpyxqzr.r,

o6cygnrr, Bo3MoxHocrb raroro :QQerra r pa:pa6orannoi

npr.r HapylxeHl{rr pexI,IMa SJrroI4pOBaHrrJ{ MeAIiUIIHCKTIM

parpa6oranuoro AI{ccepraHToM HoBoro oreqecrBeHHoro

reHeparopa rexHequt-ggM anr aocrxrKeuut crepl-IJlbHocrrr HcnoJrrryerct

rou6zmpoaaunr,rfi Qra:IErp, 3aKrIo.{eHHLIfi B IxnpuqeByn Haca,4Ky' npeAHa3Ha'IeHHhlft

.{ns nooqepeaHoro nopurloHHoro nporrycKaHl'tt xt4Axocru x Bo3ayxa Heo6xoaul'Io

rrpe.qycMorperr Kor{TpoJrb IIeJIocrHocrI,I aaHHoro Qunrtpa.



4,8 puccepraguu orcyrcrBynr cBeAeHI'It o KaqecrBe pagltotlapuaqearlrvecrux

flpenaparoB (rponae uarpur neprexuerara,99'Tc), npuroror:reunblx c ucnoJIB3oBaHIteM

sJrrcara reHeparopa nonofi KoHcrpyKIrIrlI. Taxue cse'4eHss - noxasarem PXq

fionyqaeMr,rx npeflaparoB - uor:ru 6rr y6e4lre:bxo npo,4eMoHcrpl'IpoBarB npl{roAHocrB

noJryqaeMBx 3;lloaroB,qJIt npuroroBneHut pa3nl4rlHblx npenaparon rexneqlu-99u.

Yra:asnue 3aMeqaHvt He cHlzxalor Halqnol u npaxrzuecr<ofi onavmvrocru pa6orlr.

Pa6ora upe4cranrser co6ofi 3aBeplneHHoe I{ccJIeAoBaH}Ie' flolyuernrre n nefi

pe3ynLTaT6I IvrOryr 6r,I:rr, llcrIoJIb3oBaHLI AJI.f, BHe.qpeHlrt B [paKTI'IKy I43fOTOBJIeHI'�It

reHeparopoB TexHerIlLf,-99M Ha ocHoae arrunaquonnoro 
99Mo.

flonararo, qro .quceprarluoHxar pa6ora Poroga A.C. <Pa:pa6orxa rexuoJrofl'lu

n3roroBleHHr cop6quouuoro reHeparopa rexneqr'u- 99u Ha ocHoBe aKT[BaIIIloHHoro

99Mo> yaor:rernop.rer rpe6onanualr n. 9 <floloNeHl{t o nplcyx,4eHl'Iu ytIeHEx

creneuefi), yrBepxaeHHoro nocrar{oBJleHv eM flpaalrrellcraa P<D Ns 842' a ee alTop

3acJryxHBaer npr{cyxAeHl,It eMy } {eHofr creneHlr KaH,qlrAara rexHllqecKl4x HayK no

cnerlr4aJrr,Hocrl,I: 05.17,02 - Texno:rorz.{ peArr4x, paccetHHBx Ir paAI{oaKTHBHbx

3IEMEITTOB.

OQuqua,rrnrrfi onnouenr,

sane4yrorqa.r ra$eApofi paauoxr,rMllt4

H TeXHOrrOf[]r paAfioQapMaIIeBTI4qeCKnX IrpelapaToB

O|EY fHIJ @MEII uu.

@MEA Pocculr, r.x.u.,

cT. Ha) r. coTp.

A.I4. Bypua.:xxa

4x,x
123182, Mocxaa, y:r. Xunonuurar, 4.46. @fEy |HII (DMEI{ ru. A I4. Elpnaa*ra

QMEA Poccuu, Ten: +7 (499) 190 95 00, E-mail: skodina@vandex.ru

floAnucr Ko,qusoi f .E. y.4ocroaeprro

y.reHrrfi cexperapb @fEY fHII @

rau. A.I4. Blpuarma

@MEA Poccuu, x.u.n.

Ko.quna fa.nuNa EBreH;eBHa

,6/w,ildzon,.

arro Enrenzfi BraAr,IMLtpoBIrtI

&"7v2fl'on'
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